Heterogeneity in the allosteric interaction between the gamma-aminobutyric acid (GABA) binding site and three different benzodiazepine binding sites of the GABAA/benzodiazepine receptor complex in the rat nervous system.
In the present communication we have investigated the allosteric coupling between the gamma-aminobutyric acidA (GABAA) receptor and the pharmacologically different benzodiazepine (BZD) receptor subtypes in membranes from various rat nervous system regions. Two types of BZD receptors (type I and type II) have been classically defined using CL 218.872. However, using zolpidem, three different BZD receptors have been identified by binding displacement experiments in membranes. These BZD receptor subtypes displayed high, low, and very low affinity for zolpidem. The distribution of the high- and low-affinity binding sites for zolpidem was similar to that of type I and type II subtypes in cerebellum, prefrontal cortex, and adult cerebral cortex. On the other hand, the very-low-affinity binding site was localized in relative high proportion in spinal cord, hippocampus, and newborn cerebral cortex and, to a minor extent, in superior colliculus. The allosteric coupling between the GABAA receptor and the BZD receptor subtypes was different. The high- and low-affinity binding sites for zolpidem seemed to have a similar high degree of coupling, except in spinal cord. On the other hand, the very-low-affinity binding site for zolpidem displayed a low degree of coupling with the GABAA receptor. These results seem to indicate that the different efficacy of GABA in enhancing the [3H]flunitrazepam binding could be due to the different BZD receptor subtypes present in the GABAA/BZD receptor complex and, moreover, led us to speculate that the low GABA efficacy found in membranes from spinal cord, hippocampus, and newborn cerebral cortex might be due to the presence in relatively high proportion of the very-low-affinity binding site for zolpidem.